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AMENDMENTS TO THE CLAIMS: 

The following listing of claims replaces all prior listings, and all prior versions, 
of claims in the application. 
LISTING OF CLAIMS: 

1 . (currently amended) A perpendicular magnetic recording medium 
comprising a soft magnetic underlayer and a perpendicular recording layer which are 
deposited in this order over a substrate, 

said soft magnetic underlayer com pris i n g consisting of a first soft magnetic 
layer, a domain control layer which includes at least an anti-ferromagnetic layer, and 
a second soft magnetic laye r in this order from said substrate , 

wherein a rat i o of sa i d first soft magnet i c l ayer th i ckn e ss d1 to sa i d s e cond 
finft m a gnet i c lay er t h i ckness d2. d1/d2 falls with i n a range of 0.3 to 1 .5 , the energy 
of the exchange bias field Hex2 which is applied to said second soft magnetic layer 
is larger than the energy of the exchange bias field Hex1 which is applied to said first 
soft magnetic layer, and 

wherein, |na magnetization curve of said soft magnetic underlayer, measured 
app l ying when a magnetic field is applied in a radial direction of the substrate, is 
shifted from the z ero f ie l d ax is a l ong th e d irectio n a magnetization reversal slope 
occurs at a shift toward a positive direction of energy of the magnetic field and 
coercivity He of the soft magnetic underlayer, which is obtained from the 
magnetization curve, is smaller than the energy of the exchange bias field (which 
corresponds to the shift from the z er o field ax i s guantity ) Hex. 
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2. (currently amended) The perpendicular magnetic recording medium as 
recited in claim 1 , wherein the ex chan g e b i as fiel d appl ie d t o s a id first soft magnetiG 
l ayer H e x1 and th e e xch a nge b i as fiel d a pp l ied to sa i d s e cond soft m ag n e t i c la y er 
Hox2 assume di ffer en t va l u es a ratio of said first soft magnetic layer thickness d1 to 
said second soft magnetic layer thickness d2, d1/d2. falls within a range of 0.3 to 1 .5 . 

3. (original) The perpendicular magnetic recording medium as recited in 
claim 1 , wherein said anti-ferromagnetic layer thickness is between 5 nm and 40 nm. 

4. (original) The perpendicular magnetic recording medium as recited in 
claim 1 , wherein at least one of said first soft magnetic layer and said second soft 
magnetic layer is made of a crystalline material. 

5. (original) The perpendicular magnetic recording medium as recited in 
claim 4, wherein said domain control layer includes one or two ferromagnetic layers 
and said two ferromagnetic layers are formed between said anti-ferromagnetic layer 
and the first soft magnetic layer and between said anti-ferromagnetic layer and the 
second soft magnetic layer or said one ferromagnetic layer is formed between said 
anti-ferromagnetic layer and the first soft magnetic layer or the second soft magnetic 
layer. 

6. (currently amended) The perpendicular magnetic recording medium as 
recited in claim 1 , wherein sa4- said first soft magnetic layer is made of an 
amorphous material. 
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7. (original) The perpendicular magnetic recording medium as recited in 
claim 6, wherein said domain control layer includes a soft magnetic seed layer for 
controlling the orientation of magnetization of said anti-ferromagnetic layer and said 
soft magnetic seed layer is formed between said first soft magnetic layer made of the 
amorphous material and said anti-ferromagnetic layer. 

8. (original) The perpendicular magnetic recording medium as recited in 
claim 6, wherein said domain control layer includes one or two ferromagnetic layers 
and said two ferromagnetic layers are formed between said anti-ferromagnetic layer 
and the first soft magnetic layer and between said anti-ferromagnetic layer and the 
second soft magnetic layer or said one ferromagnetic layer is formed between said 
anti-ferromagnetic layer and the first soft magnetic layer or the second soft magnetic 
layer. 

9. (original) The perpendicular magnetic recording medium as recited in 
claim 1 , wherein both the first soft magnetic layer thickness d1 and the second soft 
magnetic layer thickness d2 are between 25 nm and 150 nm. 

10. (currently amended) A perpendicular magnetic recording medium 
comprising a soft magnetic underlayer and a perpendicular recording layer which are 
deposited in this order over a substrate, 

said soft magnetic underlayer compr i s i ng consisting of a first soft magnetic 
layer, a domain control layer which includes at least an anti-ferromagnetic layer, and 
a second soft magnetic laye r in this order from said substrate , 

wherein a ratio of sa i d first soft m a gn e t i c l ay e r th i ckness d1 to s ai d second 
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soft magn e t i c lay e r thickn e ss d2, d1/d2 fa ll s within a range of 0.3 to 1 .5 the energy of 
the exchange bias field Hex2 which is applied to said second magnetic layer is larger 
than the energy of the exchange bias field Hex1 which is applied to said first soft 
magnetic layer , and 

wherein, in a magnetization curve of said soft magnetic underlayer, measured 

when a magnetic field is applied in a radial direction of the substrate, a 
magnetization reversal slope occurs at a shift toward a positive direction of energy of 
the magnetic field and coercivitv He of the soft magnetic underlayer, which is 
obtained from the magnetization curve, is smaller than the energy of the exchange 
bias field (which corresponds to the shift guantitv) Hex. 

wherein said domain control layer further includes one or two ferromagnetic 
layers and said two ferromagnetic layers are formed between said anti-ferromagnetic 
layer and the first soft magnetic layer and between said anti-ferromagnetic layer and 
the second soft magnetic layer or said one ferromagnetic layer is formed between 
said anti-ferromagnetic layer and the first soft magnetic layer or the second soft 
magnetic layer. 

11. The perpendicular magnetic recording medium as recited in claim 10, 
wherein, i n a magn e tization curv e of said soft magnet i c under l ayer, m e asur e d 
ap pl y ing a m a gnetic fie l d in a ra d ial direction of t he s u b strat e , i s sh if t e d f rom ze r o 
f iel d a x i s along the d i rect i on of the m a gn e t i c fi el d and coerc i v i ty He of the soft 
m ag n e t ic und e rlay er, wh i ch is obt a in ed fro m t he mag neti zat i on curve, i s sma l l e r than 
th e exch a ng e b ia s f iel d (wh i ch corresponds to th e shift fro m ze ro f iel d axi s ) H e x a 
ratio of said first soft magnetic layer thickness d1 to said second soft magnetic layer 
thickness d2, d1/d2, falls within a range of 0.3 to 1 .5 . 
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12. (original) The perpendicular magnetic recording medium as recited in 
claim 10, wherein both the first soft magnetic layer thickness d1 and the second soft 
magnetic layer thickness d2 are between 25 nm and 150 nm. 

13. (currently amended) A magnetic recording/reproducing apparatus 
comprising the perpendicular magnetic recording medium recited in any of claims 1 
to 12, an actuator for rotating the perpendicular magnetic recording medium in a 
recording direction, a magnetic head equipped with a read element and a write 
element, means for rerat i v e lv relatively moving the magnetic head with respect to 
said magnetic recording medium, and a read/write channel for inputting signals to 
said magnetic head and for recording output signals from the magnetic head, 
wherein the read element of said magnetic head is composed of a high sensitivity 
element utilizing a magnetoresistive effect or a tunneling magnetoresistive effect. 
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